&

AstraZeneca

Clinical Study Protocol

Drug Substance  Glycopyrronium/Formoterol

Fumarate
Study Code D5970C00002
Version 2
Date 14 July 2017

A Randomised, Double-Blind, Double-Dummy, Multicentre, Parallel Group
Study to Assess the Efficacy and Safety of Glycopyrronium/Formoterol
Fumarate fixed-dose combination relative to Umeclidinium/Vilanterol fixed-
dose combination over 24 Weeks in Patients with Moderate to Very Severe
Chronic Obstructive Pulmonary Disease (AERISTO)

Sponsor: AstraZeneca AB, 151 85 Sodertilje, Sweden

Clinical Study Protocol (CSP) - ANGEL
Version 18.0

Template Form Doc ID: LDMS 001 00026737
Parent Doc ID: SOP AZDoc0018580



Clinical Study Protocol

Drug Substance Glycopyrronium/Formoterol Fumarate
Study Code D5970C00002

Version 2

Date 14 July 2017

VERSION HISTORY

Version 1, 1 February 2017

Initial version.

Version 2, 14 July 2017

Descriptive summary of changes:
Clinical Study Protocol Synopsis:
— Primary and Secondary Objective tables updated by moving the Peak change
from baseline in FEV within 2 hours post-dosing over 24 weeks from the

secondary one to become a co-primary endpoint.

— Exploratory table updated with additional Time to the first moderate or
severe COPD exacerbation endpoint.

— Statistical methods section updated to reflect the above
Section 1.2 updated to reflect the above.
Section 1.3 updated to add a clarification on the chest x-ray.
Section 2.1, 2.2 and 2.3 updated with the below:
— Primary and Secondary Objective tables updated by moving the Peak change
from baseline in FEV within 2 hours post-dosing over 24 weeks from the

secondary one to become a co-primary endpoint.

—  Exploratory table updated with additional Time to the first moderate or
severe COPD exacerbation endpoint.

Section 3.1, inclusion criterion on chest x-ray 9 clarified

Section 3.2, exclusion criteria:
— 2, last item on hypertension clarified
— 3 clarified and corrected with </1.73 m*“ that was missing
— 10 clarified

Section 3.8, inconsistency corrected in the ipratropium bromide restrictions
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Table 2 on Timed Assessments updated to be consistent with the descriptive parts of the
protocol

Section 4.1, screening period length clarified

Section 4.1.1, Visit 1 requirements clarified for IWRS use, ECG, laboratory testing, chest
image or CT, and inhalation technique training

Section 4.1.2, Visit 2 requirements clarified for inhalation technique training, IWRS use and
possible albuterol/salbutamol dispensing, and forced spirometry manoeuvres number made
consistent within the protocol

Section 4.2.1, Visit 3 requirements clarified for inhalation technique training, spirometry
pre-dose assessments, IWRS use, spirometry time windows, and ePRO reminders

Section 4.2.2, Visit 4-6 requirements clarified for inhalation technique training, spirometry
time windows, and ¢ePRO reminders

Section 4.2.3, Visit 7 corrected with removing of a wrong suggestion to dispense new Kkits;
requirements clarified for spirometry time windows, and ePRO reminder

Section 4.2.4, Early Discontiuation/Withdrawal Visit requirements clarified for spirometry
time windows, and ePRO reminder

Section 5.1.1.2 clarified with the priority of spirometry relation to the IP intake
Section 5.1.1.3 acceptable manoeuvers explained

Section 5.1.1.5 corrected to cover the inspiratory capacity assessments at all visits 3-7 and
with detailed guidance on what manoeuvers should be performed

Section 5.1.2.1 updated with an illogical sentence removed and clarification on when the
assessment is not done

Section 5.1.2.2 updated with a clarification on when the assessment is not done
Section 5.2.1 clarified

Section 6.7 on medication error added to correct its erroneous removal from the original
protocol

Section 6.8 numbering updated due to addition of the above

Table 8 on Prohibited COPD Medications: use of the ICS/LABA combination clarified, and
triple therapy removed

Section 7.7.1.1 updated to remove a sentence on the local purchase of albuterol/salbutamol
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inconsistent within the protocol

Table 10 on Allowed Medications to treat a COPD exacerbation updated for the Systemic
corticosteroids (oral or injections) to refer to the spirometry restriction rather than to the
visit restriction

Section § on the Statistical Analyses update throughout to cover for the endpoint changes
described above, more extensive details on the analyses, updated subsections and figures

Section 11 updated with a new reference (Burman et al 2009) resulting from the above
statistical changes

Additionally, minor spelling corrections and updated style formatting
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This Clinical Study Protocol has been subject to a peer review according to AstraZeneca
Standard procedures. The Clinical Study Protocol is publicly registered and the results are
disclosed and/or published according to the AstraZeneca Global Policy on Bioethics and in
compliance with prevailing laws and regulations.

5 (129)



Clinical Study Protocol Synopsis

Drug Substance Glycopyrronium/Formoterol Fumarate
Study Code D5970C00002

Version 2

Date 14 July 2017

CLINICAL STUDY PROTOCOL SYNOPSIS

A Randomised, Double-Blind, Double-Dummy, Multicentre, Parallel Group
Study to Assess the Efficacy and Safety of Glycopyrronium/Formoterol
Fumarate fixed-dose combination relative to Umeclidinium/Vilanterol
fixed-dose combination over 24 Weeks in Patients with Moderate to Very
Severe Chronic Obstructive Pulmonary Disease (AERISTO)

International Co-ordinating Investigator:

Study site(s) and number of patients planned

The study will be conducted at approximately 150 sites in about 7 countries in North America
and Europe. Across these sites, it is planned that approximately 1400 patients will be screened
and 1000 patients will be randomised into the study.

Phase of development
111b

Study design

This is a phase IIIb randomised, double-blind, double-dummy, multicentre, parallel group, 24
week study to assess the efficacy and safety of Glycopyrronium/Formoterol Fumarate (GFF)
fixed-dose combination 7.2/4.8 pg 2 inhalations twice daily compared to
Umeclidinium/Vilanterol (UV) 62.5/25 ng fixed-dose combination 1 inhalation once daily in
patients with moderate to very severe COPD.

Objectives

Primary Objective: Outcome Measure:

To assess the effects of GFF relative to UV on | Co-primary endpoints:
lung function as measured by trough FEV, and | ¢  Change from baseline in morning pre-dose trough
peak FEV in patients with moderate to very FEV, over 24 weeks

severe COPD
e Peak change from baseline in FEV| within 2 hours

post-dosing over 24 weeks
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Secondary Objective:

Outcome Measure:

To further assess the effects of GFF relative to
UV on lung function.

Secondary endpoints:

e Onset of action on day 1; proportion of patients
with increase of FEV, of >100 ml from baseline at
5 minutes

e Peak change from baseline in Inspiratory Capacity
(IC) within 2 hours post-dosing over 24 weeks

To assess the effects of GFF relative to UV on
dyspnea

Secondary endpoint:

Transition Dyspnea Index (TDI) focal score over 24
weeks

To assess the effects of GFF relative to UV on
symptoms of COPD

Secondary endpoint:

Change from baseline in Early Morning Symptoms
COPD Instrument (EMSCI) over 24 weeks

Other endpoints:
e Change from baseline in Night Time Symptoms
COPD Instrument (NiSCI) over 24 weeks

e Change from baseline in daily rescue
(albuterol/salbutamol MDI) use over 24 weeks

To assess the effects of GFF relative to UV on
health-related quality of life

Other endpoint:

Change from baseline in COPD Assessment Test
(CAT) score over 24 weeks
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Safety Objective:

Outcome Measure:

To assess the safety of GFF

Adverse events (AEs), serious adverse events (SAEs),
adverse events leading to treatment discontinuation
(DAEs)

Exploratory Objective:

Outcome Measure:

To assess health status for COPD patients
treated with GFF

Change from baseline in EuroQol 5 Dimensions
Questionnaire (EQ-5D-5L) over 24 weeks

To assess overall and COPD-specific
Healthcare Resource Utilization and work
productivity loss for GFF

Health Economics Questionnaire for healthcare
resource utilization.

Time to the first moderate or severe COPD

exacerbation

Work Productivity and Activity Impairment - General
Health (WPAI-GH)

Target patient population
Patients, 40-95 years of age, with moderate to very severe COPD.

Duration of treatment

Patients will be treated for 24 weeks.

Investigational product, dosage and mode of administration

Each patient will undergo a screening period of 1 to 4 weeks (-28 to -9 days). During the
screening period, patients will be provided with ipratropium bromide MDI 2 inhalations QDS
as COPD maintenance therapy. Albuterol/salbutamol MDI will be provided as rescue
medication during the screening period and throughout the study.

Patients will be randomised in a 1:1 scheme. Approximately 500 patients will be randomised
to the GFF and UV treatment groups, respectively. Patients will be stratified based on
incoming COPD treatment at screening; rescue/maintenance monotherapy (LAMA, LABA or
ICS only) vs. double maintenance therapy (LABA/LAMA or ICS/LABA).

The first dose of IP will be taken at Visit 3 (Day 1). During the 24 week double-blind
treatment period, patients will take two inhalations in the morning and in the evening from the
GFF inhaler (active or placebo) and one inhalation in the morning from the UV inhaler (active
or placebo).

Statistical methods

The co-primary non-inferiority analyses will be conducted using the Per Protocol analysis set.
Data following important protocol deviations which may affect efficacy or from visits where
patients do not comply with required restrictions will be excluded from this analysis.
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Supportive analyses and superiority testing will be conducted in the full analysis set of all
patients randomised and dosed, using all data obtained while on treatment.

The co-primary endpoints of change from baseline in morning pre-dose trough FEV; and peak
change from baseline in FEV within 2 hours post-dosing will be analysed separately using a
linear mixed effects repeated measures approach. The models will include baseline FEV; and
bronchodilator responsiveness as continuous covariates and stratification factors (prior
treatment - rescue/maintenance monotherapy vs double maintenance therapy), region, visit,
treatment, and treatment by visit, as categorical covariates. Patient will be considered a
random effect.

The co-primary analyses will be based upon an estimate of the treatment difference over the
entire 24-week treatment period, along with two-sided 95% and 97.5% confidence intervals.
For both endpoints, non-inferiority will be concluded using a 1-sided hypothesis test
according to a significance level of either 1.25% or 2.5% based upon the hierarchical testing
and recycling procedure. This is equivalent to the lower bound of the 95% or 97.5% 2-sided
confidence interval being greater than the pre-specified margin of -50 mL. For peak FEV, a
similar model will then be used for the formal assessment of the superiority hypothesis in the
full analysis set. 1-sided p-values will be produced accordingly for all non-inferiority and
superiority hypothesis testing.

The secondary endpoints of peak change from baseline in IC within 2 hours post-dosing, TDI
focal score and EMSCI symptom severity score will be analysed using a similar repeated
measures model to the co-primary endpoints, including appropriate baselines in the model.
Peak IC will be referred to a non-inferiority margin of -50mL, while TDI and EMSCI will be
referred to non-inferiority margins of -1.0 units and -0.1 units respectively.

In order to strongly control the 1-sided type I error rate at 2.5% across all co-primary endpoint
hypothesis tests and the non-inferiority hypothesis tests of the secondary endpoints, a
hierarchical testing procedure with recycling will be defined.

To account for the multiplicity of the two co-primary endpoints, the test mass (1 sided alpha
of 2.5%) will initially be split equally between the tests of the non-inferiority null hypothesis
for each of trough FEV, and peak FEV, (1-sided alpha of 1.25% each). Should either of these
null hypotheses be rejected, the test mass will be recycled. As such, respective hypothesis tests
will be conducted at either a 1-sided 1.25% or 2.5% significance level depending upon this
recycling. The superiority of peak FEV| is only tested once non-inferiority of peak FEV is
achieved. Should all three null hypotheses relating to the co-primary endpoints be rejected
then testing will proceed to the secondary endpoints using a 1-sided 2.5% significance level.

If non-inferiority is demonstrated for a secondary endpoint in the per protocol analysis set,
then testing may proceed to the next endpoint in the hierarchy, and a superiority test of the
endpoint will also be conducted in the full analysis set where relevant.

An exception to this sequential non-inferiority/superiority testing procedure is the secondary
endpoint of onset of action (proportion of patients with increase in FEV; of >100 ml from

9 (129)



Clinical Study Protocol Synopsis

Drug Substance Glycopyrronium/Formoterol Fumarate
Study Code D5970C00002

Version 2

Date 14 July 2017

baseline at 5 minutes on day 1). For this endpoint superiority testing will immediately be
carried out using logistic regression without any prior non-inferiority testing.

Rescue medication use, CAT, NiSCI and other spirometry and symptom sub-scale endpoints
will also be analysed using mixed effects repeated measures models.

Adverse events (AEs) and exploratory endpoints will be reported descriptively.

Approximately 500 patients per arm are to be randomised and it is expected that around 440
patients per arm will be included in the Per Protocol Analysis Set for the co-primary analyses.
This sample size will provide around 94% power to demonstrate that the difference between
GFF and UV in change from baseline in morning pre-dose trough FEV| over 24 weeks is
greater than the non-inferiority margin of -50 mL, using a one-sided significance level of
2.5% and assuming an effective standard deviation of 167mL and a true difference of -10 mL.
Should testing be conducted at a one-sided significance level of 1.25% then the power would
be 90%.

For the co-primary endpoint of peak FEV; over 24 weeks the power to show non-inferiority is
expected to be at least that of trough FEV,. Assuming an effective SD of 188mL for peak
FEV|, and a true difference of 50mL then 500 patients would provide at least 97% power to
demonstrate superiority of GFF to UV in peak FEV; with a one-sided significance level of
1.25%.
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LIST OF ABBREVIATIONS AND DEFINITION OF TERMS

The following abbreviations and special terms are used in this study Clinical Study Protocol.

Abbreviation or
special term

AE
ATS
AZRand
BDI
BD
BMI
CAT
COPD
CSA
CSR
CT
DAE
DPI
DUS
EC

ECG
eCRF
EQ-5D-5L
EMSCI
ERS
ePRO
FDA
FEV,
FF
FVC
GCP
GFF

Explanation

Adverse Event

American Thoracic Society

AstraZeneca Global Randomisation system
Baseline Dyspnea Index

Twice daily

Body Mass Index

COPD Assessment Test

Chronic Obstructive Pulmonary Disease
Clinical Study Agreement

Clinical Study Report

Computed Tomography

Adverse event leading to discontinuation of investigational product
Dry Powder Inhaler

Disease under study

Ethics Committee, synonymous to Institutional Review Board (IRB) and
Independent Ethics Committee (IEC)

Electrocardiogram

Case Report Form (electronic)
EuroQol 5 Dimensions Questionnaire
Early Morning Symptoms of COPD Instrument
European Respiratory Society
Electronic Patient Reported Outcomes
U.S. Food and Drug Administration
Forced expiratory volume in 1 second
Formoterol Fumarate

Forced vital capacity

Good Clinical Practice

Glycopyrronium and Formoterol Fumarate
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Abbreviation or Explanation

special term

GLI Global Lung Function Initiative

GMP Good Manufacturing Practice

GOLD Global Initiative for Chronic Obstructive Lung Disease
GP Glycopyrronium

HCRU Healthcare resource utilization

ICF Informed Consent Form

ICH International Conference on Harmonisation

ICS Inhaled corticosteroids

IC Inspiratory capacity

1P Investigational Product

IWRS/IVRS Interactive Web Response System/Interactive Voice Response System
LABA Long-acting beta2-adrenergic agonist

LAMA Long-acting muscarinic antagonist/inhaled anticholinergic
LPLV Last Patient Last Visit

MedDRA Medical Dictionary for Regulatory Activities

MDI Metered dose inhaler

NiSCI Nighttime Symptoms of COPD Instrument

OAE Other Significant Adverse Event

OD Once daily

QDS Four times daily

PI Principal Investigator

PP Per Protocol

Pre-BD Pre-bronchodilator

PRN As needed

Post-BD Post-bronchodilator

SAE Serious Adverse Event

SAMA Short-acting muscarinic antagonist/ inhaled anticholinergics
SAP Statistical Analysis Plan

SD Standard Deviation

TDI Transitional Dyspnea Index

uv Umeclidinium/Vilanterol

VAS Visual Analogue Scale
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Abbreviation or Explanation

special term

WBDC Web Based Data Capture

WPAI-GH Work Productivity and Activity Impairment Questionnaire - General Health
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1. INTRODUCTION

1.1 Background and rationale for conducting this study

Long-acting bronchodilators are central to the pharmacological management of chronic
obstructive pulmonary disease (COPD) (GOLD 2017). However, many patients remain
symptomatic despite the availability of effective long-acting monotherapies. In a real-world
study (Dransfield et al 2011), patients receiving tiotropium, formoterol, or salmeterol as long-
acting bronchodilator maintenance therapy continued to report dyspnea and high levels of
supplemental rescue medication use, irrespective of the level of airflow limitation.

Glycopyrronium (GP) is a long-acting muscarinic antagonist (LAMA) which exerts its
bronchodilatory effect via muscarinic receptors located on smooth muscle cells within the
trachea and bronchi. GP is approved in many countries in multiple formulations for different
indications, including for the treatment of COPD.

Formoterol fumarate (FF) is a selective long-acting [3;-agonist (LABA) approved worldwide
for use in COPD. In addition, FF is also approved worldwide in combination with inhaled
corticosteroids (ICS) such as budesonide (e.g., Symbicort® MDI, Symbicort” Turbuhaler”
(TBH [AstraZeneca, LP]) for use in patients with asthma and COPD. When inhaled, FF acts
locally in the lung as a bronchodilator. FF stimulates f2-adrenoreceptors in the airways,
inducing airway smooth muscle relaxation and reducing or preventing bronchoconstriction.

Dual long-acting bronchodilator therapy represents an alternative to long-acting
bronchodilator monotherapy (Cazzola et al 2010). Glycopyrronium/Formoterol Fumarate
(GFF) is a fixed-dose combination of GP and FF in a metered dose inhaler (MDI). It is
approved in the USA for maintenance treatment of COPD (at a dose of 7.2/4.8pug two
inhalations twice daily (Bevespi Aerosphere™ prescribing information, 2016.). Dual
bronchodilation with GFF has been shown to provide greater improvements in lung function
than GP or FF alone, with similar or greater improvements in measures of dyspnea, rescue
medication use, and health-related quality of life (Martinez et al 2016). However, a direct
comparison between GFF and other inhaled LAMA/LABA combinations has not been
performed

Umeclidinium/Vilanterol (UV) is a fixed-dose combination of the LAMA umeclidinium and
the LABA vilanterol, which is approved in many countries for the treatment of COPD. UV is
a dry powder inhaler (DPI) prescribed at a dose of 62.5 png/25 ng once daily (Anoro™
Ellipta™ prescribing information, 2016.).

The rationale for a direct comparison between LAMA/LABA combinations is multi-fold.
There are several LAMA/LABA combinations available, approved at once-daily or twice-
daily dosing regimens (Duaklir® Genuair® Summary of Product Characteristics 2015;
Anoro™ Ellipta™ prescribing information, 2016.;Utibron™ Neohaler® prescribing
information 2016.;Stiolto® Respimat® prescribing information 2016). The mono-components
of the LAMA/LABA combinations have different pharmacological properties which may
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have an impact clinically on both lung function and symptoms. The symptomatic impact of
COPD can vary over the course of the day and night, whereby different dosing regimens and
differences in treatment effects may be important. It is a well-known fact that many COPD
patients find the morning hours particularly burdensome, as they get up and start their day.
Therefore, effective bronchodilation during the night and fast onset of effect in the morning
have relevance for this patient group (Roche et al 2013). A direct comparison between two
LAMA/LABAs will help elucidate the influence of their different dosing regimens and
pharmacological properties on the treatment effects and evaluate the importance of these
differences for patients’ lung function, symptoms and health-related quality of life.

This study will compare the efficacy of GFF to UV in patients with moderate to very severe
COPD.

1.2 Rationale for study design, doses and control groups

This is a randomised, double-blind, active controlled, parallel group study of 24 weeks
duration in patients with moderate to very severe COPD. The study design is commonly used
in COPD and is consistent with regulatory guidelines. 24 weeks is sufficient duration to be
able to observe improvements in airflow obstruction and symptom relief.

As described in Section 1.1, both GFF and UV are approved therapies for COPD in the USA,
and while UV is already approved in several other major markets, GFF is expected to gain
similar approvals by the time of completion of this study. Both treatments will be given in
accordance with their labelled dosing regimens. A direct comparison of these two treatments
will support the evidence base for the prescribing of GFF.

This study will recruit patients with moderate to very severe COPD; therefore, spirometry
entry requirements are set according to the thresholds defined by GOLD grade 2 or above
(GOLD 2017). These requirements are in line with the inclusion criteria used in the pivotal
study programmes of both GFF and UV. In addition, patients are required to be symptomatic
at baseline with a COPD Assessment Test (CAT) score of 10 or above. This threshold is
specified in the current guidelines (GOLD 2017) as determining those in need of treatment for
symptoms of COPD. In patients meeting these criteria, with severe or persistent
breathlessness, treatment with dual bronchodilator therapy is recommended (GOLD 2017).

Randomisation and blinding minimise any potential for selection bias, or for bias in the
assessment of study endpoints or the management of patients. This is especially important
given the patient-reported endpoints collected in this study. As GFF is delivered in a metered
dose inhaler (MDI) and UV in a dry powder inhaler (DPI), it is not possible to provide a single
matched inhaler that could deliver either investigational treatment. Therefore, a double-
dummy design will be used whereby matched placebo versions of each of the MDI and DPI
will be used and patients will be randomised to receive one of the active inhalers to be taken
alongside one of the placebo inhalers. Patients will also continue to use short-acting rescue
medication when necessary (albuterol/salbutamol MDI inhaler). As the aim of this study i